Abstract. The constantly increasing performance/price ratio of microcontrollers means electronic system can replace more and more electromechanical ones. In design, the goal is not to just replace the solution but also to improve it by adding new functionalities. The paper presents a model of industrial controller having possibility of the classical programming controller, with added elements of the fuzzy logic. Here fuzzy logic offers a technical control strategy that uses elements of everyday language. In this application, it is used to design a control strategy that adapts to the need of individual user. It achieves a higher comfort level and reduces energy consumption. Here we have used a fuzzy method which selects the contractions that best meet the specifications, where human knowledge is involved in a decision making process. With a fuzzy-logic software development system, the entire system, which includes conventional code for signal preprocessing as well as the fuzzy logic system, can be implemented on an industry-standard microcontroller. Using fuzzy logic on such a low-cost platform makes this a possible solution with most AC systems. Each home AC has a sensor that measures room temperature and compares it with the temperature set on the dial. The fuzzy logic controller uses a bimetallic switch and compares the set temperature with room temperature.
Introduction
Fuzzy systems have been recognized as an improved alternate of the classical control schemes due to the simplified design and cost reduction for the process that is non linear, complex and imperfectly known. Conventional fuzzy control design is based on implementing expert knowledge of operators, designers and supervisors, in the form of if-then control rules [3] . The need to control temperature arises in various fields such as medical, biological, industrial, and many times in basic scientific research. In the present paper we are proposing a simple and versatile way to achieve programmable temperature control with wide functional possibilities using fuzzy logic. Unfortunately knowledge elicitation proved to be a difficult and time-consuming task.
Quite a few AC systems already use fuzzy-logic control. In 1990, Mitsubishi introduced their first line of fuzzy logic-controlled home ACs. Industrial AC systems in Japan have been using fuzzy logic ever since. Now, most Korean, Taiwanese, and European AC systems use fuzzy logic. There are different incentives to use fuzzy logic [2] .
AC Control
Each home AC has a sensor that measures room temperature and compares it with the temperature set on the dial. Fig.1 shows the control diagram of a straightforward microcontroller implementation of this principle [1] . The difference between the set and actual room temperatures turns the AC on and off. Since most home AC systems don't provide continuous power control and the number of on/off switches is minimized, there is no real room for improvement in this design. 
Functional Analysis
The question is: how to improve the design and add functionality. A controller's sole purpose is to keep the room temperature constant. If the AC can only be turned on or off, not many design alternatives are obvious. This is the major error of thinking [3] . The original objective for a sensor is not to keep temperature constant but to maintain maximum comfort. If the set temperature is turned down significantly at once, it's pretty obvious that a large cooling effect is desired. To expedite the cooling, most people turn the dial down lower than what typically corresponds to a comfortable room temperature.
Fuzzy Logic Driven Mechanism for process
This paper process a new generation of fuzzy controllers, dedicated to high-level control, able to deal with several, possibly hierarchical, control levels and different control goals, called generally fuzzy model-based control [4] . The system as illustrated in Fig. 2 comprises a dial to control the flow of warm/hot or cool/cold air and a sensor to measure the room temperature (T 0 C). This controller consists of an input stage, a processing stage and output stage. At the upper level of control, the input variables of the controller stem mostly from the set temperature dial and the room temperature. In the processing level, a fuzzy decision making algorithm selects the control actions that best meet the specifications.
Fuzzy rule base and Fuzzy set
To implement the fuzzy logic driven mechanism, the following fuzzy membership functions regarding the appropriate supply of air (hot/warm/cool/cold) are used. The difference in temperature (DT 0 C) between the room temperature (T 0 C) as measured by the sensor and the desired temperature (T o 0 C) at which the room temperature is desired to be kept (set-point). The problem now is to determine to what extent the dial should be turned so that the appropriate supply of air will nullify the change in temperature [6] . NL-Negative large, NM-Negative Medium, NS-Negative Small, ZE-Zero, PS-Positive Small, PM-Positive Medium
For the above problem the rule base is shown in Table 1 . If DT is PS and dDT/dt is NS and then dial should be ZE the temperature is gradually decreasing, i.e. DT is positively small(PS) and dDT/dt is negatively small(NS).
then there is no need to blow hot or cold air,
i.e. turn the dial to approximately zero(ZE). 
Science and Technology Hybrid Materials
The fuzzy sets for the system inputs, namely DT and dDT/dt, and the system output, namely turn of the dial are as shown in the following Fig. 4 . 
Measurement of rule base
Consider the system inputs, DT = 2.5 0 C and dDT/dt = -1 0 C/min. Here the fuzzification of system inputs has been directly done by noting the membership value corresponding to the system inputs as shown in Fig. 5 . The rule strengths of rules 1,2,3 choosing the minimum of the fuzzy membership value of the antecedents are 0,0.1 and 0.6 respectively. The difuzzification of the fuzzy output yields Z = -0.2 for DT = 2.5 0 C and Y =-1 0 /min. Hence, the dial needs to be turned in the negative direction, i.e. -0.2 to achieve the desired temperature effect in the room. Solid State Phenomena Vol. 111
4. Predictive control using fuzzy function Obviously, a fuzzy logic controller that understands and interprets these conditions and interdependencies can do a much better job than the simple on/off-type controller shown in Fig.1 . The fuzzy rule is based on many different factors and conditions. The rule base use in Table 1 . making inference between the input and output requirements. Fig. 6 shows the structure of the intelligent controller. This fuzzy logic controller structure is straightforward and intervenes at two points. One output of the fuzzy-logic system corrects the set temperature, and another output adapts the hysteresis interval. The input variables of the fuzzy logic controller are from the set temperature dial and room temperature sensor. All input variables are fuzzified and fed into one rule block. The two outputs of the rule block become the outputs of the fuzzy-logic system and are then defuzzified. Temperature control is widely used in various processes. These processes, no matter if it is in large industrial plant, or in a home appliance, share several unfavorable features. Conventional approaches usually do not result in satisfactory temperature control. In this process the input variables are depend upon the room temperature and desired temperature. For measuring the room temperature an inexpensive LDR photo sensor can be used. Then the fuzzy logic controller inference these input variables with the real world environment and every facts. This controller can correct the temperature and dial to control the flow of air. Our expectations of such systems have been raised to demand more than just temperature control, and it is increasingly desirable to apply these systems in varying situations and environments. A comfortable and safe environment is often difficult to define and effected by sometimes contradictory factors. Fuzzy logic control provides an effective and economic approach to this problem.
